Objective: To investigate the treatment effect of the early operation on the post-necrotizing enterocolitis intestinal obstruction. Methods: A retrospective analysis of our Hospital in recent 8 years, neonatal and pediatric surgery in the diagnosis and treatment of the post-necrotizing enterocolitis intestinal obstruction cases. All the cases were divided into two groups: early operation group and non-early operation group. The cases of non-early operation group were treated conservatively, and would get surgical treatment when the intestinal obstruction occurs repeatedly or the intestinal obstruction recovers difficultly. The survival children were followed up to 6 months. Clinical data were retrospectively analyzed, including the hospital stays, the reoccurrence of intestinal obstruction, weight gain 2 month after discharge. Results: The hospital stays of the experimental group was obviously shorter than that of control group (P<0.05), the reoccurrence rate of intestinal obstruction of the experimental group was obviously lower than that of control group (9.1%vs53.8%) (P<0.05 ). And the weight gain 2 month after discharge of the experimental group was obviously more than that of control group (P<0.05). Conclusion: Early operation intervention can shorten hospital stay of post-NEC intestinal obstruction, reduce the later complications, and promote the recovery.
Introduction
Necrotizing enterocolitis (NEC) is a severe complication frequently seen during the neonatal period. It is an inflammatory disease process of the gastrointestinal tract commonly seen in the neonatal unit affecting mostly premature infants [1] . NEC developes rapidly, and has high fatality rate and more complications. The main pathological characteristics of NEC are the extensive hemorrhage necrosis of small intestine and the colon. NEC has higher morbidity and mortality rates among the premature and low birthweight [2, 3] .
Many NEC cases which have no intestinal necrosis and perforation can get conservative treatment during early stage, and many of them could get successful treatment which has the cure rate of 82.1% [1] . But there exist a most common complication among the post-necrotizing enterocolitis cases that is intestinal obstruction. Post-NEC intestinal obstruction always troubles the doctors. There is a big controversy between the early operation and the conservative treatment. According to our experience, conservative treatment last long and the recovery was slow. Maybe early operation intervention can improve the condition rapidly and promote the recovery. Based on these considerations above, From August of 2009, we try to perform early operation for the post-NEC intestinal obstruction cases, and we have achieved desirable effect.
Patients and Methods

Patients
From January of 2009 to January of 2017, 48 infants with post-necrotizing enterocolitis intestinal obstruction in the neonatology department, the First Hospital of Jilin University were enrolled in this retrospective analysis. Each patient signed an informed consent form. Approval was obtained from the institutional review committee of Jilin University.
Study Design
The patients were divided into two groups randomly: early operation group (experimental group) and non-early operation group (control group). The cases of non-early operation group were treated conservatively, and would get surgical treatment when the intestinal obstruction occurs repeatedly or the intestinal obstruction recovers difficultly. The survival children were followed up to 6 months.
We use the frequent operation methods, such as one-stage resection and anastomasis, enterolysis.
Evaluation Criteria of Treatment Effects
Evaluation criteria included the survival rate and the incidence of incomplete intestinal obstruction.
Statistical Analysis
All measured parameters including the the hospital stays, the reoccurrence of intestinal obstruction, weight gain after discharge were analyzed by the statistical software program Statistical Product and Service Solutions (SPSS) 17.0 (SPSS Inc., Chicago, IL, USA) and expressed as mean±standard deviation ( ±s), and t-test was used. Enumeration data including gender, prevalence frequency were analyzed by χ2 test. P <0.05 was considered significant.
Results
Baseline Characteristics
There were no significant difference (P>0.05) in general data including patients age, gender between the two groups (Table 1.). 
Evaluation of Treatment Effects
Among the cases of the early operation group (experimental group), all the 22 cases recovered after the operation, and the average length of stay is 10.6 days. Among the 26 cases of the non-early operation group(control group), 10 cases was discharged with a better health condition after the conservative treatment, 16 cases were performed operation after the long-term no effective conservative treatment or repeated intestinal obstruction, and the average length of stay is 22.6 days. The hospital stays of the experimental group was obviously shorter than that of control group (P<0.05), the reoccurrence rate of intestinal obstruction of the experimental group was obviously lower than that of control group (9.1%vs53.8%) (P<0.05). And the weight gain 2 month after discharge of the experimental group was obviously more than that of control group (P<0.05), as is shown in Table 2 . Postoperative follow-up was conducted for 6 months. 
Discussion
Necrotizing enterocolitis (NEC) is one of the most common gastrointestinal tract disease frequently affecting premature infant with an incidence of 3% to 5%, depending on the gestational age (GA) of infant at birth [4, 5] and mortality rate of as high as 50% [2, 3] . Most cases of NEC are managed conservatively, with optimum medical treatment, bowel rest, abdominal decompression, parenteral nutrition, as well as antibiotics treatment, and recovered early. But post-NEC intestinal obstruction is one of the common and inevitable complications. The main reason of post-NEC intestinal obstruction is the intestinal stricture, other reason including adhesion, poor peristalsis, and so on. Stricture is a well-known common complication of NEC during posthealing process, affecting about 20% of NEC survivors. After the acute episode of NEC, Post-NEC intestinal obstruction develop at a variable period irrespective of the mode of management, which is associated with severe and prolonged morbidity (septicemia, perforation, intestinal obstruction) and morbidity secondary to intestinal strictures .The ischemic injury to the inner muscular layer of the intestine plays an important role in the pathogenesis of NEC [6] . For the treatment of post-NEC intestinal obstruction, at present, conservative treatment is always recommended, including gastrointestinal decompression, purge enema, abdominal physical therapy, and so on. However, in many ways, these conservative treatments were difficult to achieve the desired effect. Many cases would perform the laparotomy after long-term conservative treatment. And long-term conservative treatment of post-NEC intestinal obstruction will not only increase the workload of the clinican, but also increase the patient's pain and economic burden.
Based on these considerations above, we try to perform early operation for the post-NEC intestinal obstruction cases to take place of the operation after long-term conservative treatment. According to our experience, early operation can shorten the hospital stays obviously, and increase the weight gain 2 month after discharge obviously. And at the same time, the early operation could decrease the reoccurrence rate of intestinal obstruction.
Early operation is better for the post-NEC intestinal obstruction, we analyze the possible reason: on the one hand, for the post-NEC intestinal obstruction, whether it is intestinal stricture or adhesion, the operation can relive the obstruction and restore the intestinal tract, and restore the digestion-absorption function, promote the early recovery. On the other hand , the early cases were always in comparative good condition, without electrolyte disturbance, malnutrition, so they can recover rapidly with less complications.
Post-NEC intestinal obstruction is a well-known complication of the healing process that follows ischemic injury to the inner muscular layer of the intestine, during the acute episode. It is important for the NEC treatment to explore the appropriate method to cope with the post-NEC intestinal obstruction. In our opinion, early operation intervention was more beneficial to the post-NEC intestinal obstruction than the operation after long-term conservative treatment.
